Notes on tiie freshwater Crustacea of Malaya. 1. The Atyidae 
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Thin ml'" , '"y' ilWATF - ,t Crustacea of neighbouring euumries such ns Sumatra and 
1 L°“ 0f ^ mnsul:>r ™ alld - »« tolerably well known, those of 
deficiency unknown. I he present series of papers is an attempt to remedy this 

7" pt °T t ? aper d “, ilJs with tilt pntwns of the family Atyidae. It is based almost 
' r Sf t ° n ™ l ! Cct, ° ns nl:iclc hy menibcrs of the Department i>f Zpnfagv of the University 

in thalft^h UriI ' ! l I tCJi:ar 5 1952 U> 19i7, ;ind lar R c P»n o“ tny own collecting. 1 wish 
t thank .he imthonlies ol the University for providing me with facifilics for eolfccling 

mi s u P <oumry; the members of stall of this department, in particular Professor R. O 
„ , " and Dr. J. R, Hendrickson, who have handed over to me collections of prawns 

lade at various localities; Mr. C. R, Alfred, the Raffles Museum and all others who 
ti^ve assisted me in any way. 

Members of rbe family Atyktac are apparently rather nurc in Malaya. Despite 
. er rn tensive col lee Ling my collections are Ttw in numbers d individuate, ihwM rich 
] ? s P LlCies, i “ specie-'' of this family have been recorded previously from M a lava: 

J " IJ s P UIf P e ? Newport and Cariilimi nibika vnr. brazin'thicnhi fie Man. The former is 
represent m my collections by numerous individuate. The tarter was recorded from 
Penang by Kemp (19 IS), but E have fniJet! to rediscover it 

The species recorded m (lie presem paper bring ihc lotel mi ruber of species known 
1mm Malaya to 9, These arc;— 


Curhihm nihikn vnr. bntchyduriykt de Man 
Ctiruliitti ynn ilirustrix dc M;m 
Caridiiut excavautidw sp, nnv 
C driditla prtipinqite dc Man 
Candiua lonkhiemiy Bijuvii-i 
€t;ndina cf. habnulti Bolivia* 

Caridina thumbipilhui $p, nov. 

Cxiridina ft -chert var. sutn&tr&rsis dc Man 
sliya xpiniper Newport. 


Bouvicr.s monograph ( 1925} is srid the basic work ori the family; but more recent 
papers have added considerably to otrr knowledge. Many new species have been des¬ 
cribed and them have been, several changes in synonymy. Bouvjcrte monograph must be 
used with caution since it contains several rather peculiar interpretations of the nature 
of ihc species, and also contains a number of obvious errors and misprints, particularly 
in the kc_. to llic genus Coridiiia* A tardier revision of tEie family is verv necessary' but 
tins can only be undertaken by a worker with adequate access to the large collections 
contained in European museums. 


Bull, k aisles 
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The following list fh now species described from I he Indo-Pacific region winch arc 
not included in Bouvicr’s monograph may he of use to future workers, Tn its corn pi ln- 
tion I have laken the Tndu-Piicilic region to include the iircn stretching from Mada¬ 
gascar and India to Japan, Australasia and Polynesia inclusive. 1 have made no attempt to 
evaluate these spcd.es critically. It is almost certain tluiL when a thorough revision is 
undertaken, several uf them will tall as syriomims of oilier species 

lmfo-Fucific species ol Hie family Atyidae not iticlitded in Jiyuvicr's monograph 

Pamiyu ttnrntticrins Balss, 1924 Annum. 

Farvfya mttrh’ust Koejx, lyz.l AJenara Island Mores 

P(trulya (Xiphaiyoida) howensis Rons, L92fm Lord Howe Hand. 

Fttrufya \XipUtityoithi hnnrirri Roes, 1926b New Caledonia, 

also vai\ iifitiivnsts, Roux, [V2&b Sew i utudoiihi. 


i*- 1 ,j■ 11 ,■ v .'2 (Xiplmtyoidn} cafriitiliicu Roux, i9. 
also vLir. tUdtina nrtJ var. irtfrrmcrfiti 
Roux, [92fib 

Puruiyv t-XipIUilyotiia} fypn Roas. IDiftb 
Mrsocariz lutwftsi.% Edmondson, I 95 'hi 
Ctiridinida; u'Ukifvi Caiman, 3 'il(* 

Cftritiiita grcsoritirtti Kemp, 1924 
Cutiiliiut nip,ctdlncl\i Roux, L 11 Zf'-i 
Cariilinti viiit'nsis caneic&rttin Roux, 19206 
Caf-ttitna nilotico meriditjinilil Roux, ! 926b 
Caridimt tveberi lansicarpns Roux, 1926b 
Cnridina novn^caUidonme Roux, l IJ 26b 
Cnriditta indinlittcla CJ a I m :t n. !. 9 2 r'» 

Ctiriiiiim nhdiifefa Etoux, 1929b 
Cnridlnn baitvirri Roux, 1929b 
Curiiiinn pt'iiJi Rt)UX k 1929b 
Carldinif twakriei ituiusUmn Rous, I'- 1 - 
Curidinn tvrfi Rou \, E 9 31 a 

Ctiridina pristi* Roux, 1931b 
Curidintt hidden tie us, 19 s 4 b 
Caritfim rapaenatJ! Edmondsurii, IU 2i 5 b 
Ctifiifinu hnecifrons Yu, 193 b 
Cnridiitu iingkontte Wo][ereA, 19.da & li 
OiriiliiM toivutcnsis Woltcreck, 1957a S h 
Ctiridina spinnln WoJtcrcek, 193~a & n 
Cii riiiitiii loeittte Woltercck, 1937a & h 
Curidinfi tneJiitpi Waite reck, 1 ^37ti i- I 
Corldiita Wolicieck, 1932a & h 

Caridinn im i aims: r is Wt dl lj tch. 19 1 A I- 
Curidim fapattiat sifwbHrttsis Kubu, 193k 
Qj rittiiW canli3lU:t!5\S Y'u, 1'AR 
Cnridinn pifpp Yu, RRis 
Cnriilism pX^tiWtv Vu. I'F'S 
Carbtliiui h(,b(Uilfitndt‘.S Y<J, 193K 
Cttridiilu vttwificiisi* Yu, 193S 
Cflridoitf i riitmialtrii Btsineo, 1939 
CaritFiwt iaon^cnsii Blanco. 1939 
Curirfina h-yWtsis IllanOO, 19-39 
Ctiridina LL'icstinoi tSEajico. l'Ji9 
Curidina ttiivruphihafnnt ,194b 

Ctfritlina ptillMitv SElcS], 194S 
Citridina clongtftn SI tell, 1 
C-.ifirfiiM tiofcndopQild Shen, 194 tf 
Curidinn rxcaviitoidvx Johns-on, sp. new. 
Cartdlm! jhanthipilfaii Johnson, xp. nov. 
w dciltiadntu korcattu Kubo, I93fi 

P.iL r iidii(ya be/iuforSi RtniK. 192H 


.bb New t aletlDnia. 

Nuv CjilcJunia 
Ne^^■ t 'iik’dotliu 
l-’i>i. 

Nor Hi (JUiccnjitanJ. 

A'mmari. 

New So 11 th Wak L h. 

N ■-• w Cakttc i ru a. 

New kakdpTiia- 
New Caledonia, 

New Calcilonin, 

OuConfihiJlil 
Madiiyiisem 
Mada^aSOiil 
Mruhi^iscnr. 

Sotiili India. 

SoulIi I ttiliu. 

Ceylon 
New Iidartd. 

R, r]i:i Island. 

Hainan. 

L Towulii CkkbvK- 
l.. Townld, Celchcfi. 

Lakes low lie Li & M a tan no, Celebes, 
l li L-, low u t U ,v. Ma tan no, Celebes. 
Lakes 1'owuttj a M a tan no. Celebes. 
Lakes ['owijLIIh Mulitnno, dC Mahulooe. 
Celcbev 

I. Towiiiii, Celebes. 

Sikokn coasi, rnpan. 

N ,-;ir Can Lott, China 
Fukien, China. 

CliiLia. 

ViLiian, Chinn. 

Ynnan. China. 

I.iiyon. Philippi DCS 
Luzon, Philippines. 

Lcyte. riiiliriliintLS. 
ljcylc, l^l’dlippines. 

Muda&uscar. 

S, W T china. 

S.w, Chine 
SAV. Chma. 

Kedah, Malaya. 

Malaeou, eV N.W r . J oil ore. MuluyLi- 
Korcan eoast- 
HiHii.Lii Isle, 
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l lie InrfiM'nrifiu genera nt Alyinae 

Jn Ins monograph. Bouvicr refers four genera to [he subTmnily Atyinac; Carklina’ 
frftnamuti; Atya ; and He places tmb-Pacific speeds in the first three of ih c » 

jicniira Since that dale three genera have been added U> the sub-family, all of which arc 
/q™ Me I ^ do ' Pn ^ r[L: “*$■ Thcsc wo:- C^^rrfes Caiman, Eoti£ 

Of tlmsc Caridmuleir i s very close to OwVfr Mj being distinguished solely by the 
presenee of an exopodite on the first chdiped. In other rejects it does not difFerVmm 
primuive members of die genus Carsduui, Whilst the presence or absence of an exnpo- 
, , ' epmmpnly given generic status in the classification of Decapod Crustacea, it is 

doubt fin if Elus (mi\m idonc is siilliciciu to Justify die erection of die genus CaAd&s 
Mtch an empodre is presented by larva] stages or prawns and there is strong pre¬ 
sumption that its presence in Curkihiidr .,v nitkfosi is a ncolenic raihei than a truly primi- 
tjve feature. Jr Lins h so the true relationships of the species will be best shown by 
retaining it in the genus Caridhici. 

\eocarhhmt Kuho was established for tile species Caridim denticulate. This is in 
most respects a very ordinary CarUliiut though it does show a number of specialized 
matures. 1 have been unable to consult the publication in which die genus was proposed 
ui to find an> statement of the characters on which it was based. The genus 1ms been 
consistently ignored by non-Japanese workers, hut Kuhn in I<J41 transferred several 
<ither species Jo it, including Caridmit hrevinmrh. As \ shall demonstrate below (page 
, the bravu-ostrL’i group of Curidiha is scared) separable from the laevss group of 
Un-. genus. Thus if Kuhn is followed Llm htevls group must also be removed to Neoenri- 
■ W This would leave behind in die genus Caridina a miscellaneous rump of species, 
W rC J ^ oir orm Lin tmnaiural and almost unde finable grouping. Rather than take [his 
course 1 prefer to adopt a conservative viewpoint and treat Ncowridiha as a synonym 
of Cartdma. 


aeudtitya is a very distinct genus. Here the c helipads are much as in Ormmtmiu 

bur the Vth. pleurcbranch is lacking fas in Miemtya) ; and the rostrum is of ven 
unusual form. 


Jt cs now considered that only two of ibe four genera which Bouvier originally In- 
dudecl in [lit Alvinae occur hi [lie Indo-Pacitic region. These are CandUm and Atve 
Bouvier referred three Indo-Padfic species [ 0 Qrtmamm buL it is dear, even from his 
mwji account, that one of these is merely an Ormtnnnioid form of a species of Carithm 
whilst the other two arc Grtmunnioid forms o£ species of Ana. Bouvicr’s own experi- 
mcji[.s showed these correspondences for two Of the species concerned, and subsequent 
work has amply established such a correspondence for Ihc [bird species. Orttnannia* 
(widen is in many features intermediate between Curtdina and Atya) h thus restricted 
iu a small and natural group of American prawns. 


'The OtUmmiua up, described by Blanco (THJ) from the PEiilippines ls based on a young 
specimen of a species of Atya, prohiihly A , spimpes. 


htr; i RAFPL.IL5 
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I be following key l! 3 serve lo distinguish Mil; indo-Ihiuilie genera of Aty-inae 

]. Second chcliped little specialised; dill'cring in both size 
:md Structure from the first chcliped, :ind with Mil: 
distal end oF the carpus entire , . , , Carktina [includes 

Ciiridtiiirfes), 

—, Second ehetiped specialized and resembling the brsl nt 
size and structure; with the distal end of the carpus 
deeply eniarginatc ,, . . ' . . 2, 


2. Fifth pic u rub ran d i present. Rostrum, though short, of 
normal form. Chelae deft In ihe base aL least in some 
individuals 

Fifth pie uro branch absent. Rostrum wilh a very deep 
unarmed ventral keel. Chelae, though deeply cleft, 
never cleft to the base 


Caridinn 


Systematic account 


.■] lyu, 


Pscitdiityu. A 

«. ’■‘i ’ 



The Malayan species of this genus arc all distinct front each other, though certain 
of them are not very easily distinguished from some non-Malayan species, U is not 
improbable that future work will rewuJ the presence of more species of this genus in 
Malaya, Thus it would be premature to oiler a key to the Malayan species. Previously 
known species can be identilled by means of Bouvicr's key. provided that the obvious 
errors this contains are allowed for. I have endeavoured tr> indicate where the new 
species, described in this paper arc likely In run out if this key is used. 


Caridma nil mien vur. iiradiyditctyla de Man 

Synonymy: Cnriiimu hrmhytinetyhi Jjufrsp. pemhSitUiris Kemp, tytiJ. A■ It, op. H) 

{'xtrhlU'M tit'ii v;ir, hrachvdaCiyta TJonvjer. I c? 25 , 155 , 321 A 32 2 - 

I, have mil seen specimens of this .species, which was recorded from Penang by Kemp. 
Judging from published descriptions and figures lhe. Malayan species with which die 
present variety is most likely to be confused is Cfindina cycuvuiohU's. in which she 
rostrum and antennal region are somewhat similar. Mils latter s[>edes (1 lifers in numcr- 
l u: !i detail ft, of which the most readily observed are the more sinuous tprm of the ros- 
Lttjm, which ha* a toothless distal region lacking a sub-nip teal tooth, and the much 
smaller number o\ spines on the dorsal surface of the telson, C. cxcavtifaidcs also differs 
fundamentally from C. ailoticti in lacking epipodites on the 3rd and Hit peresopods. 

it is possible that oilier forms of C. tiHufico may iubscqueiiLly be found in Malaya. 
In sonic of these the rostrum is- much longer than it is in the present variety. Such forms 
might be confused with C. gracilirostri.tt bul they can easily be distinguished by the 
features mentioned under that species. 

Dis'iribufion. C. tiifolica is a protean species with a very wide distribution. It ranges 
Throughout East and Central Africa and Madagascar eastwards to Shanghai, New Cale¬ 
donia, and live Mariannas. Thu variety brcichydactyla is not known in Africa or on the 
mainland of Asia blit is spread over the whole of the remainder of the range of the 
■ipeeies. 


Me*. 26, I96J, 
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Carjdinsi graciJirOslris lJl 1 Man (Figures 1, 2), 

Synonymy: Ctjridiw ^tirilirosiri.v l]c Man, IH92, W>. pi, XXV. fig. 3J; Bouvier. 1925. 142 
^5 -307; Blanco, ms. 32 r p|. 2, Ups. 11 17; Woh creek. r9^7:i. 232-23b' 
241-244, t 252-257, lifis. IN 5c LV; IVoltcrcck. 1937b, 2 El, 

fVfrNfrw ^-jttcjWjjhh Lnnclltstcr, ['JIM, 560. pi- 3V, fjp, J- Kemp T9[R 2fl5- 
Uouvior, t925. ; Hi, |jp* L 3.01-304 

"«■ Caridina gmcillitua Ulniqco. 1935, 32. pi. ! I, figs. 5-10 {- C. /fl&t/fc/rtrfii}. 


A-ftfwrfffJ r-tcmmied. J .' f length 23'I min., including rostrum of 6\) mm Sungei 
Sckn,7r m Nee Soon Village, Singapore' 1U1.56; collector, D. S. Johnson, 

Systematic notes: TJiis specimen is a very typical example of C. gnidttrostris. The 
roximm (figure I) is twice as long as the carapace, and shows the character is tic a mi at arc 

H —L 1 

ol the species. The rostral formula i* —L 

4 


I obtain the following ratios* For ibe proportions of die appendages: 


pa ] 


6sa 


c 

■77 

c 

■87 

pr.p3 

c 

■4(3 

d,p3 

pr. 

m 

d,p3 

pr. 

■44 




] lie dactyl us o( the 3rd pereiupod of one iiide has 7 spines; that of the other side lias 
I itc^L- spines increase gradually in length dismlEy, ihe most distal being slightly larger 
than its size would he if it fell on the linear series formed by die lengths of the other 
spines. There arc 7 uropodiul spines. 

These figures agree well with Reuvier’s data. The 1st antenna is .■ liiite shorter than 
it is in Boimer T s specimens, being closer to tliat of jemale C. gruciUima. The relative 
length of tilt duclylus and propod us or the 3rd pe re in pod is also nearer to the figures 
Bouvier gives for C. gmcillima. On the other hand the 6th abdominal segment is con¬ 
siderably longer than that of ( '. graciffirtw, though well within die range of C , 
rostris, 

Tlie armature of the daetyli of the 3rd and 4Lh pure to pods is intermediate between 
iiii' types given by Bouvier for C, sracitlima and C, itfudltromris. Similarly intermediate, 
on the basis of Bouvicr’s account, is the pre-ana l Carina. C. ^racitirostris 1 is said to have 
,i prominent pre-anal earina. "sail[ante en pm me"; whilst C grttefflima is included in 
Bouvier s key as a species lacking a prc-ana[ earina. fvly specimen has a well-marked 
pre-anai earina; but tFiis terminates in ,. righl-aitgled corner bearing only a verv minute 
tooth. 

E hose resemblances to C. grticilUniti raise the question oJ the validity of that 
species. This is particularly pertinent to the pr esc ill invessigalEon since the type-locality 
\in C? arttciilifita i< the Tale Sap in Pcninsuhir J'hnilandv, '.o that ihe species, if valid, 
would be expected to occur in Malaya, 


■ Here and elsewhere rhe ratios used isjl lliosc used in BonVicr's murine rnph. Same of these 
,-3re more fully explained by LL Wo]tereck tt937:i) T 

t 7'iv restricted Lypc-lccLiEjl y is i;,veii oil the JlUthnriij 1 at Krmp why since.', ib;il ihc species ir 
abundant in Lhc Isle Sap. 


ISUt.L KaE-FLBS 
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Lanchcstcr (1901) gives the following distinctions which arc supposed to distinguish 
his species from C. grecifirosirix :-— 

(t/) the rostrum is shorter ( from I to H times the carapace length ) and Iuls fewer 
ventral teeth (12 to 23); 

(b) there ere fewer teeth on the dorsum of the telson {only 4 pairs): and 

[el 1 he legs ul the lirsL end second pairs (i.e. presumably the first end second 
chelipcds) ere slightly shorter (die first only reaching to tlie middle of the 
penultimate joint of the antennular peduncle and not to its end; and the 
second just ovcr-rcacliing this joint instead of neatly attaining die end of 
the Inst joint). The spacing of the basal teeth of the upper margin of the 
rostrum is supposed to be more nearly uniform. 


Bouvicr (1915) adds the following differences: the untcnnulnry acick and the 
spmc on the end of the first joinl of the antenitul iry peduncle are somewhat less clon- 
-.ite in C, gracilttuui than in C. grcidtiruxiriji; the carpus of Lite first cheliped is somewb il 
■anuicr in C. gniciUiwa; and the terminal setae of the tcisou arc somewhat more elongate 
in C- gracillima. Bouvier records slight presumptive differences in proportions for some 
■ f the other segments and appendages. In his hey Bouvier includes C. gracittiwa amongst 
species in which the proana] keel is Inching; hut oddly enough he does not mention 
this feature in his description. 

Kemp (1918) decided after careful study that the two species were distinct; but his 
■'lily real reason for this decision seems to have been an observation that the eggs of 
ndividuals of C gmcillinia from brackish water were twice as large as those of indi¬ 
viduals from freshwater, whilst such differences sire not known for C. srm-iitnwnji, 

WoUereuk (I937h f Tt 12 >, in discussing die distribution of species of tile genus 
' tiriiliiiti, comments on (. . xmdtlhntt, \suheitil idenlisch mit grnciliroxlris\ In my opinion 
ibis view is correct. 




Pigs. i. Cartdisw ^nuiUrvitru. I. rostrum: 2 orbil and suborbitn.S spine. 


Most -6, 19(31. 


126 


D. S. JOHNSON 


;r» c h " p T n ' 1 ‘ - *- - 

distinguishing feature, in view of the -crv m» 0rrn T rC of “ le rostru,t ' 35 3 Possible 
rostrum in tire closely related species C E . va ™tions m length and armature of the 
betw “ n C. xracBl m ,ris and C. t°, COn,pa . ra,ivc, ) r s ™ u defences 

ifalus - Further Wolterecfc C1937a) has ^ ^ ce > e considered as being of specific 
Celebes and the Philippi the ro^rm tT “ *?"“ ° f C from 

is in corresponding races of C, niloticu. "* m ° 5t T!iriat,ie ‘ n length and form as it 

- ■«»- ££SSS tSZsrr. * »- 4 

clearly unimportant. Tile stoutness of the cr7 f Bo “ v "= r - The majority of these are 
Weltered: 11937a) to be a ^y h “ bci ” sh “™ by 

used as a specific criterion. The differences in the * xrac ‘ h ' ostr,s; 3nd « cannot be 
ere very small and nry speeinlin , tbe dLtalkd ^mature of the 3rd pereiopod 

remaining possible distinctions are the o jT ,ntermcE J' ale <" this character. The only 
Kemp’s egg-size criterion. The latter can ™ T 7 abS ™ C ° f 3 P 16 '™ 1 kee1 ’ and 
evidence in defining tire species if rh- f be USCtI as ln ° re ll,an supplementary 

™uld form a valid disline,™ bemeen hcT “ "™ bMh real - *■«»? l 

possible variation in the degree of dcvelnn "° " p f ct ‘ CS ’ Utlfortu,ls »«<*iy little is known of 
<&■ condition in nty spectaen indicates ^TTr ° tad in C 

■etcur. Furthermore Bouvier does not refcT to tb1?dkr * from . B ° uvier ’ s dc scripdon do 
odd that he should have om j [led seel, 77 . . J ‘ 5, ; ncllon ,n <•« '«!■ It seems very 

Bouvicr’s key docs contain many errors' - 7 1 ' ,tm S« 1 =Ii ln e rfiaracKi- i f it reafly existed, 
inclusion of C. gwcUthnu amongst dre spcdeTS^ ^ ,lis 

oversight. This opinion is stren.-d.en -d h " . ' f ' k a rJre ^ n:l1 tccl is such an 
refer to the absence of a pre-and keel ■a\h^ > ^ Lanches,er nor Kemp 
u distinction between the tiro species he spec “"™ s of c - srocillima. Should such 
would bolh have overlooked if * P ° SS,b,C th<S1 i! “ “«»<«% dint dtcy 

lt ?2 t c-gracWnm “ d ° m 

gUam. It is certainly not C, gradliresiM ^ **“*“*"* 11 fn ™ c * **>*■ 

^zrrri r bc "• 

the uropodial spines <1 Cutbi C m!oUc “- ln lhe lai «f species 

are more numerous tfia^L _ v Z “ C TV" 7. ° f ™° d 5 I® “ «1 

■ . j IJl C + i rilCllirO&tl IS. (7t Iltlofictl ulso hqr jjh,n fitl-i ..Krln, 

he CLZedlv tc °! contdsion ; «her Malayan species C. g r <Kiliroaris £a n ' 

“ ° bc ^ *. infra-orbits*! a n£ le i, produced ^ h 

extremely compressed, slender^ and graceful body. 


fioll. Raffles 








THE FRESHWATER C till STAGE A OF MALAY A I PART t 12? 

Ca rid hi a excavate ides sp, new, (Figures 3 to II). 

Type: An a vigorous V, 1B’7 mm., from a small* slow, stream running between 
rubber plantations and rice-fields* about nine miles From Alor Slur T Kedah, on the Pokok 
Sena Road; 5,12.55; collector, D, S. Johnson, L'f.t-n?n J ' "5 lu 



Figs. 3-5. t'LnV™ cxcavaleitles, 3, ecphitlothorax t>£ £ l 4 base of 1st unii ZnJ antennae; 5 r cad of 
icLait. 

Other specimens examined: one ovigerous 9 , I7 j 4 mis. long, from a drainage dyke 
with clear water, in rice-held country, about eight miles from Alor Star, Kedah, on the 
Pokok Sena Road; 7.3 2,55; collector, D. $, Johnson, 'r-' ■ |1 " i ' J ' - 

If the length of the 6th abdominal segment be ignored these specimens will run 
down in B ouvier F s key to C. excavata Kemp, Whilst they are very close to tit at species, 
the length of this segment, combined with other less obvious characters, makes it neces¬ 
sity to place them in a new species. 

Diagnosis: A small species resembling C. cxcavata Kemp in general facies and in 
cpipedite formula; rostrum as long as die untcimolar peduncle with teeth on both 
margins and Lite distal fifth unarmed dorsally, 4 oF the dorsal teeth being post-orbital; 
aruennutes just less than 2/3rds of the carapace length; tclson with 3 or 4 pairs of 
dorsal spines in addition to the terminal spines; uropodial spines 12 or 13, 


Mik 26. IjJGL 






Kies. 6-B. CtTrjWi>J« tMumtloides. fr, 2ml rficlipctl; 7, Ist clidipctl; H. tpimcra of ixbJumina] scgmcnta 
4 and 5. 


The mfra-orbilnl angle is distinct from the sub-orbital spine; but iL is feebly deve¬ 
loped and rounded, having much Llic same shape ns in C, ctemani. The sub-orbital spine 
is well-developed. The plcrygostomial angle is smoothly and broadly rounded, and it 
does not possess a spine. 

The anlcnnules (figure 3) have peduncles which are a lithe less than 2/3rds of [tie 
length of die carapace. The 2nd joint of the amcimulary peduncle equals about 2/3rd* 
of the length of die visible portion of lilt first joint. The third joint is about J /2 the 
length of the second. The basal aciclc over-roaches llic cornea and attains about 2/3rds 
of the length of the first segment of die antennular peduncle. The terminal spine of this 
latter segment is just over I/3rd of Lhc length of the second segment. 

The com cue arc rather large; their greatest diameter is approximately equal io the 
remainder of the short eye-stalk. 

The spine of the antennal scale just over-reaches the tip of the nntennular peduncle. 
The scale itself is longer ill an this peduncle by a length about equal to its third joint. 
The antennal peduncle reaches approximately to die end of the 1st joint of the anten- 
nular peduncle. The ventral □nlcm-cxternal angle of the antennal peduncle Is produced 
into a pronounced acute point (figure 4), 

The first chelipeds (figure 6) are rather slender and little specialized. The chela is 
a little less than 3 times as long as broad. The carpus is slightly shorter than the chela, 
and about 3 times as long as broad. Its distal margin is excavated but the excavation is 
.small and shallow. The fingers are a little longer than the palm. 


HULL, Raffles 
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The second clielipeds have the chela a little more than 4 times as long a& broad. 
The fingers me distinctly longer than the palm. The slender carpus is about 7 limes as 
long as broad, and is a little more than I/8th as long again as the chela. 

The walking-legs are long and slender. The propodus of the third perebped 3s 
abouL 2/5 ths of the length of tire carapace, and about 3-75 limes as long as Lhe dactyl us. 
The dactyli of psreiopods 3 and 4 bear 6 to 8 spines (figure 10), of which the most 
distal is longer and more prominent than the rest. These appendages are completely 
devoid of epipudites. 



Hirs. £-11, CGridina cxcavatoidex. P h uul! oT utLlamcr. ar.U base -of uropoJ; [0, JaeLylus of 3rd 
fHsieiopod: I!, dactylic of Jib pcrciopcd. 


The propodus of pereiopod 5 is about i as long as the carapace* It is about 3 
limes as long as the dactylus. The comb of Eire dactyl us consists of about 60 spines 
(figure 11). 

The epimerite of Lhe 4th abdominal segment is broadly rounded. That of .segment 
5 is sub-acute (figure S). The lateral process of the dth abdominal segment is rnucro- 

nate (figure 9, L.P.). There is no pre-anal keel. The ratio-- = '50 In Lhe type and 

c 

<51 in the other specimen. 
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Uw telson Is jihntji U times ns Ioitjj; us Uie fiih abdominal segment. In both sped- 
Jiicns there ure 3 dorsal spines on one side and 4 on the other (in addition to Urn terminal 
spines) - The posterior margin of the telson (figure 5) is strongly convex. One specimen 
bears 3 pairs of terminal setae. In die other specimen there is in addition a median seta. 
In both specimens the outermost setae are much longer and stouter than the others, 

the uropods are about II tirnea us long as the tclson, llie exopod being somewhat 
longer than rite cndopoil Ebere .ire 12 nr i > uropodial spines. The posterior angte of 
the basal segment of the u roped it lie uropodial angle) ends in a short acute point (figure 
9), Its dorsal margin is very slightly sinuous, being uoneavc distally. 

The eggs are of moderate size, being approximately -78 mm, .< 48 rum. 

Affinities: C. c.xcavatoides resembles C' r excavate Kemp, in most features including; 
die nature of the e pi podia! apparatus; the character of the 1st chelipcds; the general 
characters of tire antennae and antennules; and the shape oi tfie anterior border of die 
carapace. The principal differences between the two species are tabulated below. 


C. e.ccavLifa 

Rostrum markedly upturned disLdty; dbittl half 
rtf I lie upper ritarpia Linar mei!. 

9—10 

Rostral formula , r _ fi of which I to 3 arc puit- 
Orbital. 


pa t 
c 


= -72, 


Spine n[ anlCTinal sente reaching well beyond 
itie l- ii. ! of (tie antenmilar peduncle. 

fisa 

c = ’66 or stiglilly more. 

Carpus ii-L 2nd chclipcds equal 1o clielrai only 
limes ns. long as broad, 

pr.pj 
c 


■== -42, 


d 
pr 

PJU?^ 


- — . p3 = about -3T 


= -55. 


pr 


, p5 = about -33. 


SpLjiL-s go tnclytun of p5 -- 40 to 5fJ, 
Tcifion with 2 pairs of dorsal spines, 
UropottiflJs 7 Lu B ('}), 

Tdson with 4 pairs of terminal setae 
EyjiS t mm, X -GE men. 

Maximum recorded size 25 mm. 


C, e.xct:vatoificS 

Rostrum slightly upturned distally; only tht 
distal fifth of hie upper margin unarmed, 

J 5 

Rostral formula of which ■' nre posL-nrhita], 
^ ^ = -fp3 ro. 64. 


Spine ot antennal scale only ju-si oYcr-rcadiing 
Lhc amcrinuhir peduncle 


ClSfL 

c 


- 5U t ,fi|. 


Carpus nf 2nd eltiilJpeds t/Uth .is lone again as 
Lhc cherfru alioui 7 limes as long ns broad. 
prj>3 _ __ 19 La ^ 

* .pJ^-29. 

P r 

~ .50. 

t 


. p5 = about -33. 
pr 

Spines on daelyfus of p5 — GO. 

Tclson with 3 or 4 pairs of dorsal spines. 
Uropodiuls \2 to 13. 

Tclson with ] pairs of terminal setae and with 
or without an additional median Seta. 

B.EB5 .7H >■■ -IS mm. 

Largest individual IE-7 mm. 


I'hua C. excavafaides can be distinguished from C. fixcmvdT by: in) the different 
shape of the rostrum; ( h ) tlic much shorter ante a miles and 6th abdominal segment j 
(c) the more slender carpus of the 2nd diclipcds; (r/) the greater number cl spines in 
lhc comb of the dactyl us of pereiopod 3; mid (<r) the greater number of dorsal spines on 
the teteon. The egg-size also appears to be very distinct, The difference in die number 
of uropodial spines is striking; but tliere is apparently same doubt us to the true number 
of uropodials in C e.vc avata* 



Bull. Raffles 




rostrum C. cxcavatoitlw bears some resemblance 30 
m . shape of Hie anterior border <if the carapace, 
ldf and nmcnnal scale. C. Jl: nut fit differs 
" “■ I IlIc 1 - eloped eptpotlilcs on pc re in pods 
. ..—.I segment is longer. The dactyli 
spines, Rouvrer lias already noted the 
t\u mvatv and C. detnnni jn several features C 

species. Ii is possible that C danaiii 
e^vc rise [0 C. cxcavaiu and C. < 

I in their epipodki] - 
armature of tho rostrum will distinguish C e 
occur in Malaya. Nevertheless, 


Kingly 1mm C. ixcavnialdcx in possess in 

Vm d ^, 11 '° n ^ r aiiltnnultts- The Gilfabdowiniil 

1 he 3rd perejopods are shorter and bear fewer 
resemblance between C 
intermediate between tile two 
primitive stock which 

are considerably more advanced 
The shape and 
species known to < 

1 he re, it will always be r - 
iopment of the cpip ot lires, 

Malayan species have 
podrte on the 

'■ie 5 th pereiopod; and has 
dilfcrenl 
by its mi 


excfivmmtld'i is 
is derived from tile 
cxcavutoidcs; but these latter 
I apparatus. 

xcavatoides from other 
, . since C, demtmi may yet be found 

nee cssary to check other features, including the degree of deve- 

' ^ lU 3 Cr 10 E,rrivc itL :3 ^laiti identification. Two other 
-1 n | J ‘•T'piditc formula. Of ihcsc C. tonkinenris has no cpi- 

-nd 1 Lreiopod; lias more numerous spines in the comb of the daciylus of 
more numerous ,t —~^ - 

proportions and a very different 
idi longer nntennular peduncles 

t arid i n a jarnpuiqua dc Man 

Synonymy; C. ;j rophtejun He Meh 
274; flouvier, 1925 

Material examined. 

16} atid 3 7 mm. ovigeroits, ; 
developed mute plcoppds: from a 
about two miles north of Mem mg, J oil ore 


uropodial spines. C. propinqua has very 
of rostrum. It can be readily distinguished 
■idi abdominal .segment, 

(Figures 12 to 15 ). 

n. I ViIX, 227 , jTXaXIX, % (y r Xcm r , I'J] 5 , ifjv, and 15 j ab, 
i X 575 i.o 3 b 1 . 

JK individuals, 2-2 to 17 mm, long, the two largest ■■ ■ of 
and the two largest i; : 7 nf 14J and I 5 i mm, with fully 
.seim-.stagnaiit drainage dyke with dear water at Tendu 


1 : 3 5. Curirfitto prapinq rrrr. 31 rostrum and base of ]<a anJcn m- 1 

h.iae at urupod, I l, |si L-hciipea; 15, 2mJ rtielipcd. 

One tttm-ovjgcmus 12-5 mm. Jong from the Sungsi Sclctar 
■Singapore' l) 11.56; collector, D. S. Johnson, 

17 individuals circa S to 1RT rtitn. long, including one tivigcix 
from moderately fast-llowmg, peaty, weed free ditches with sand 
iiud wish a salinity of 1 5 per thousand, draining coconut plan dtir 
Koad, Singapore; I G.1.57; collector, D S. Johnson. 




H inniiMh|< 


f i.* 


I IV i I IU'(|I! M»|II Ml r It PI b I 'll 1 lit Ml I'lll^ ill III ’ ill HI I , n | n' I j. Min I 'J '■ mill 

.’I 'J 11 b 11 ■ r liiMji, I I Min I Mill'. In ImiUjiJtlVv : .v, .iuiji ItUnVr U L Vi‘l III llJJ'.ll WihIi l Ill'll I ■ Kill'*-, I'! 
JlkiJu 1 .1 1 ;111 .SonJiii, Jiilii.n't: IS.itimL / i mIIl l I,:i, I K Allli'il, Aecuidmg tn I lie 

collector the water was brackish and Lite species was abundant. 

13 individuals I I-2 to 203 mm. long including 2 o vigorous . 7 of 16-4 and 203 
mm., the largest ■ being 13 3 mm, long, from a fas ^flowing tidal stream draining inti' 
die Stmgri Sendai at the E 1th mile Job ore Bahru-Scudai Road; y.l57 : ; collector, li. R. 
Allred; according to (he collector the SocssErly was not brackish at the time the collection 
was made; ibe species was abundant. 


Sriti r itiufi\ lutin' llicse .'i|ici imens .igu'c in ill essenlials wrlli ( . proptNipm lull 
show a lew minor vanalions atm mgs l ilium selves, 

The rostrum shows considerable variation in relative length; and h proportionally 
shorter on the average in smallc] individuals. Thus In l hc Mursing specimens i figure 17) 
it. is noticeably short, in some Individuals only an Mining the end of (he first segment of 
thu antennulai' peduncle, ami in most falling to reach beyond hie middle ol the von ml 
segment. t>n the oilier lanui Mil- hugesi Mnlayati Imlividnals ipiev with I lie lypieal lurm 
in possessing a nisi nun which il'ulIk.:- in in hcyimd 11 1 • ■ end mL lUe sivotid svgi until of 

(he inileniLulai |H’dtntele. 1u ill INy SpCrillieu.'. Ihi* tlinlei] m nn oi' Uie In I. IS mined 

almost in I lie lip. agreeing in this feature wuli de Man's sfieeimeus, lust nut with ilmsi: l>1 
Bnuvier. The number of dorsal tcclh varies from 13 to 2'J hut the highest numbers arc 
rare. Only 2 sped mens have more than 22 dorsal teeth and both of these show evidence 
that individual teeth have been reduplicated. In all save one specimen the teeth of the 
ventral margin are 0 In 3 in number. This ,'iinele .spvnmcih from Thore Halim, lias d 
let'll) and a Mtditmitl d! a lit'lh 


The form and proportions of the first dicliped agree will) dormer s description save 
that lhc ischium and merus arc almost equal m length. In the Merging specimens the 
chela is rather long, being about T5 linics the length of the carpus, The other specimens 
agree with Bouvler’s description in having the chela about 13 times the length of the 


carp us. 

In my specimens = varies front ‘38 to -52, so than tine propodus of this limb is 
c L pr.pS 

often longer than is suggested by Bouvjcr’s simple ratio of'3 9. Si mil irly the ratio — - 

varies from 30 to -63, so that lit most individuals the pro pi id us of the 5 th perdopod is 
distinctly longer than is implied by Oouvicr's ratio of '50. 

The relative lengths nf dactylus and propodus of perejopod 3 are somewhat more 
variable than is implied by the published descriptions. The propodus varies from 24 to 
3'8 times the length of the dactyltis. I'lie total range in relative Length of three iwo seg¬ 
ments En the 5 th per eloped cover-; almost i ho same range (.propodus 2 -5 to 38 times 
the length of the dactvlus) though in arty one individual the ratios sluiwn by iegs 3 and 
5 may be very different. For this ratio Bouvicr gives 2 7' and de Man 2-3K. Ihus the 
dactylus is relatively shorter in most Malayan specimens than it is in those specimens 
previously described. 

According to dc Man the dactyl us of perdopod 3 is armed with 4 to 6 spines, In 
my specimens there are 3 to 6 spines, though most individuals have 4 spines, lit my 
specuncns the number of spines in the comb of perdopod 5 may he as low us 4'J and 
thus distinctly less than the figure oE 50 given by de Man. 


Bull. Haf Pi.cs 
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[elson in addition td^ ^' Vl " e 3 Ff' fs of tJoratt| £ P jnc£ on the 

Pairs (as given by de Man} orfac m-mv / a . c%v / ncJ ivi<iuds t]l crc :uc ont> 2 such 
4 spines on one side of the tdfflMi and 5 on thcrtbcT*' °™ imOm '' il0Us *MW» S& 

account but there jMf: $§R - will] J.hmvjers 

'"1 is (he eonamoncsL ' c J ' ,r1,1 iiClaif ’ * he Smallest number of setae 

:,£idk,ol,al dala m '#* 10 »*™r™ & # %a „ Popillati#: 

c " ' to [ -°t thc ratio (ending to be kirger in the majes; 

6 sa ,'*' 

■— = ’68 to &2 (exccptiolt^liy - 64 ); v 

LJropodiijJ spines = ] 3 to 16. ^ 

liggs = -54 v - 3 ^ E | ][Tli 

“ d “ n pwi * is “V » «. be 

ft’J the Jong Einlcnniiiar neduneJes "m r f-i ' i i "' '■ ^ > mu J ' H ‘ Hni of t]ic nw (rLjm: 

li.M chelipeds; (e) the reduced epipodit^omuir'^ldT/'lTh- "' L ' "“r" prin ' itlVi: 

i’l perdopod 5 L 1U 1T f- rj armature of the dhclyii 

of ]ocaJidcE; scaiicrctt urmmd"d^m^nhem ^ ^ kilbwn fr0IJI a nitmbcr 

Ldta area, from: I EtkeChJR-H n f' ' i' " ^ L ' ,ilt: £ ' ;! ' ^ cn ii £ ^ a nd the Ganges 
rale Sup, end n t F , ln RiS-T^ fomd in ‘I™-™- in fhc 

Feu insular Thailand(Ln i«7 • " *»«< localities heiag in 

safirijLy brack is [i wulers tlnmtih it L, u ipe ‘- lcs ’ JBBPW 10 ■* characteristic of low 
1 -idicuic that such fSh Jh bit^ ra" rCCOrdl!d f«"“ f ^’™tcr S . The record, 
brackish water ureas, ' ' normuilv m dose proximity to extensive 

. ■ >rd^In 11 ij^ [ uLrotu^ iC A]^ a ■ ,JCCUr? * ““*■ «""*”* '™ h 1*« ^ 
brackish, A third rn^ weh he S«SiA u hi n V “V?’ !U,J lwu ■» *** 
'"“ c [ he specimens were collected The \ V- '' 1 • uu gh '■!« witter was Ircsli at ihc 
<« these [he Sunset Seicta, ,( Lee^™ ' ” n,,li! l,ab,,!lb “t« pertnuncnlly fresh, 

"■tilers and its mu',',;, and ll j slum ““ T* »i» nearby brackish 

■ik'Jijcnh. AmonesL She falter i i nri -, ,' ,ri ^ L . J3tc,ilLlrc:i LJ| Jrc shwater and brjickish-wuter 

is panictiiarty noteworthy Tli^™n]u Fnbitat'a P ° J - Vc[ ' ! ' c ! 0 :uuJ of Oryzhs jovv- 
^ but it ties sul-ficientlv dose to n, t! ^ ^ J n ° obvKni * brLicjtixh indieti- 

"'“'ion. it is well L™ Z^“± ofirfain ""t 0 ' 178 '? C «C03 per 
brackish water orsaniwn^ inn, Fre h v n r i .f" f * spread of olherwhc 

ilie phenomenon ^bwater, and Ups appears be a further instance uf 

j nndiun tunkmcn#fc Bouvjcr (J igures 16 to 20) 

Synoiiymy: C. fmktneniriit Mtmv^er, ]?I9, 3.3 [ ; s { }Z5 r 211 t n^n r 

Wcn^rjtt'sn™™ 4 ° e VigCrt5US * IW » 10 W-0 long from the Sungci 

N c Suon V il] m ^ngajmn;; 1 LI 1.56; collector, D. S. Jolmson, 


L( ’ > :a, 19J5L 












t-ifi*. L6-20. Citridma lonkinensis. tG, rOMrlim; 17, Jaetylus uf 3rd pcreiopodl IS, 1st cbelipcd; 
]? r mtrus of 3rd pereio-pod: 2D r end of abdomen and bnsc of umpod. 

The anteunules appear to be a little. shorter in my specimens than they are in 
Bouvier’s specimens, being only -69 to 70 of the carapace length as a opposed to 72 of 
tite carapace length. In my spec [mens the spine of the antennal scale slightly exceeds the 
antennular peduncle rather Qian being somewhat shorter than this peduncle, 

Bouvkr states that the infra-orbital spine is + nette\ However, this spine is not very 
conspicuous in his figure; and in my specimens it is small, and, though always present, 
it may be overlooked on casual examination. 

The chelipeds (figure IS) of my specimens agree with Bcmvicr's figure; but they do 
not entirely agree with his description. According to Bouvier the carpus of the chdiped 
is not c margin ate terminally. This is true of the external margin but the internal margin 


Systematic notes: These specimens agree closely with Bouvicr’s description of C- 
tonkinetms; but show some differences in details. In my specimens the rostrum only 
reaches to l/3rd or 1/2 the length of ihe 2nd antenmilar segment, whereas in liouvier’s 
specimens it overreaches this segment. In mv specimens the rostrum is only very slightly 
upturned at the tip, much less so than it is in Bouvieds figure. The unarmed region is 

very short or absent in my specimens. Their rostral formula is with 3 to 5 of the 

14 

dorsal teeth post-orbital. Bouvier gives a rostral formula of --with 3 of die dorsal 

teeth post-orbital. In view of Ihe small number of specimens involved this difference 
is Of no importance. 


Qull. Raffles 
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7 /°™ ° f "* *** of a* carpos is 
Bouvicr 7 ^“V" ?' Ia ^ kc>- 

merely states that the carpus is at least 1 ■Hie'” J5 | orl: ' as broad, whereas in Ins text he 

Pda 3.8 times as lot,., as toad Tw hi aS - l0n£ * bnMd - His shows a car- 
thr ^ rii, + n ■ , ' D 0 discrepancies are somewhat 

Fact that Bouvter’s account was based on on lv two 

carpus vanes from 3-2 to 34 times as tong as broad Owl 
Buuyier 5 account it is impossible Lo be certain that this to,hi 
spoctmctts than it is in the Tonkin spectmens: bm thh J 

Tne propodus ot the 3rd pere.opod agrees reasonably well with 
in my specimens the ratios 

Bouvicr gives j 44 and -29. The 
shorter In my specimen, but the ratio 
m Bauvier’s specimens. The ratios for 
pectively; for Rouvier's specimens they are: -55 and '35. I 
on the dactybs of the 3rd. pereiopods; not 10 
Bouvier states that the 
scene of which the median or the 2 median 
specimens I find 3 or 4 such 
pair or 2 median 
Most of the 

_ j. x —*« 4 vu%rt«| LPWLVYi; 

probably stem from the difficulty of defining 
specimens. Others, such ns l\ _ , 

perempods, and the Jengdi of die propodus of die 3 th 

Jh ? Populations. These diftcren 
cient to justify the setting up of a new variety. 

«hl C ‘ ™ the C. brevity grDup , 

. +c . T . , i primitive members of die genus, 
injustified. In my opinion die affinities of C. itmkinensis 
^ m association with such forms as C. propinqtta. The 

and indeed from a i| nih w '*™ r r"rT' — places it apart from these species, 

ri; 1 nf ^e c“ k ^ 

find notliinu in ,h. « ’ he c -P™P‘i>qtt«-C. hem series; and I can 

included in that series, d,ara<:[crs of c - *"**“*"* which would prevent it being 

W) deMed f °™ armature of the teU of 

two fcSal'^relhiain^H h * “7 «™ded previously from Tonkin where 
o remales were ojtaincd, Bauvier gives no details of the exact nature of the habir-st 

J} ; 5m S^pore specimens were associated with C. propinqua and C. xraciliras*rh Itii 
of interest that all six known specimens arc females * 


surprising m view of 
specimens, [n my specimens die 
dug to the discrepancies; in 

- t ^ stouter in the Singapore 
seems to be probable. 

....i Rouvicr’s account; 

d ” d ^ and to l 34 respectively, 
propodus ot die 5th pereiopod appears to be slightly 
Jn 3cn ^- l b dactyl us and propodus is die same as 
my specimens are 50 to -53 and -32 to -35 res- 

- can only detect 6 or 7 spines 
or El as found by Bouvier. 

posterior margin of the tel son is armed with 4 or 5 pairs of 

}) TC muc b shorter than die others. In my 
pairs With tjr without a median seta, and with the median 
pEtirs much shorter than the others. 

apparent differences between my specimens and Bonder's 5pcc imuus 

■ ^ E P £ cies characteristics on the basis of a few 

he length of the rosLruni f the armature of the dactyl! of die 

Jods may represent (rue 
not appear to be suffi- 


whdst suggesting that it lias evolved independently from 
ims conclusion seems to be v " ’ - 

are best expressed by placing_ >r 

extreme reduction of die epipodites in c. ionkiwiZs places 
flnn snrt^f'i F r. i m n _« 0 







D. S. JOHNSON 


Candida cf. babaulti Bouvier (Figures 2: to 24). 

Synonymy; cL C. babaulti Bouvier, 19J8 P 388, figs. 4, 5, & 6 jiad 1925, 231, figs. 524 lo 552, 

Material examined: 1 ovigenous female, length 16-9 mm, and 1 non-ovigertms 9 
(damaged), from a rather fast stream flowing out of Ayer Kerch Reservoir* Malacca; 
6.1.56; collector, D. S, Johnson. 

Systematic notes: Both specimens were slightly damaged in collection. In almost all 
features they agree with C. bahemhi or approach it very closely; bat the carp as of the 
] st chdipeds is much more slender than in the typical form of that species; the rostrum 
is shorter; and there arc some other more minor differences. Since C. babaulti is so far 
only known from Central India, it is probable that my specimens are at Least sub-speci¬ 
fically distinct but since my materia] is somewhat unsatisfactory I prefer to tncaL them 
as an un named variety. 

I be rostrum (figure 21) shows much the same form as in Bouvjcr's ligure 525; 
bat it is shorter, only just reaching to the end oE the 2nd segment of the antennulary 
pedancle. The form and armature of the anterior margin of die carapace agrees with 
those specimens of C. babaulti which lack a pterygostomian spine. The an term ales and 
antennae agree in almost all features with those of C, babaulti; but the antcnnular 

peduncle averages slightly shorter (in my specimens 54 to ’58 as opposed to 

C 

Bouvicr’s figures of -56 Lo '63), In my specimens the general form of Lite carapace is 
comparable to that of C, brevirostris Stimpson, B on vie r docs not describe the general 
carapace form in C. babautti but since he considers C. babaulti and C, hrevirostris to 
be closely allied it seems probable that die carapace is similar in form in these two 
species. 


Figs. 21--24, C arid inn cf, habuullL 21, rostrum and anterior app<? adages; 22, dactyl us of 3rd pereio' 
pod; 23, end of abdomen and base o£ urOpiiU; 24. 1st cheliped. 


Hull. Raffles 
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The 1st ehclipcds (figure 24) of my specimens differ considerably limn (hose of 
tVpic-til C. haluiutti. The carpus is strongly excavated, buL is much loss so, especially 
externally, than it is ill ihc typical Form, This joint h about 2'S times as long as broad, 
It is tints very much more slender than it is in typical C, htiiumlti, where it is only 
□bout l j 5 times as Ions as brotid. The carpus shows comparable variation in the allied 
species C. hreviros{ria t so that this large apparent dillerencc is less important than it 
appears to be at first sight. The chela in my specimens is 1-2 times as long as the carpus 
and 2-4 to 2'7 times as tong as broad- The figures are about l 2 times as Long as the 
palm. Bouvier states that in the typical form the palm is almost as long as the fingers. 

Bouvicr describes the carpus of the 2nd chelipeds as being 'greic 1 and as long as. or 
ordinarily longer than, the chela. In my specimens this carpus is slender, being 6 3 
times as long as broad, and it is from 1 I to I’2 times as long as the chela, According 
to Bouvier the palmar portion of this chela is much shorter than the lingers. This is not 
true in my specimens, where the proportions of the palm to the fingers arc almost 
identical with those found in the first dteliped. 

In niv specimens the propodus of the 3rd pcrciopod averages slightly longer than 

that of die typical form 40 to -45 as opposed to -3d to 42 j. The daclylus in 

my specimens agrees in relative length wfih that cF 1 lie. male of the typical form; lml ii 
is relatively much longer than in the female of the typical form f |Tr .p3 31 to 44 as 

opposed to -25 for females and 31 for males j. 

1 can only find 6 spines tm the dactylus of pcrciopod 3 (figure 22), whereas Bouvicr 
records 7 or S spines; but in other respects the armature of the dtielyli of the walking- 
tegs agrees with Bnuvier’s description. The epimeru of die abdominal segments are es- 
sendally as in Bouvjefs description. The length of Lite Oth abdominal segment falls well 

within the range given by Bouvier i ^' L = -40 to 4S compared with 43 to -55). 

e 

The characters of lhe lelson and the uropods, including the number of uropodhd 
spines (15), and the shape of the basal ancle of the uropods (figure 23) agree in 
"cncraj with Bouvier f s dcscripliort. However, lhere arc only 3 pairs of dorsal spines cm 
die telson. not 4 or 5, and there is a median seta in addition So the 3 pairs of paired 
ictne on the posterior margin of the tdsnst. 

This is a small species comparable in si/.e and general busld to L - prupimjutt, hut 
definitely stouter than that species. The characteristic rostrum; the form of Lite dactyl! 
of the 3rd pereiopotte; the deep carapace; the form of the uropodlal angle, and the pre¬ 
sence of a complete series of c piped Lies should readily distinguish this species from 
05her Malayan species. 

Distribution: C. babauki is only known, from centra! India. Thus if these specimens 
really belong to the same species they represent a great extension to its known range. 

This is the only species of Lbe genus which E have found in permanently fast-11 owing 
streams. C, propinqttti msjy sometimes occur in [streams which arc fast-flowing at certain 
^EUCS of the tide; bat the other Malayan species arc inhabitants of still dr very slowly- 
flowing waters. 


Mus. 26, 19G1. 
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Curidina ttuunbipiUali* sp nov, (Figures 25 to 35 ), 

Type: a 5 18 mm. long: Allotype? a 9 27-3 mm. long: both specimens £ram the 
Siingei Fatal near tlic pumping Station, Malacca; 6,1,56; collector, D. 5. Johnson, 

Other specimens exattwied: One nort-ovigerous 5 and 1 & 15 -9 mm. and 15-5 (tori, 
from ihc same collection. 


Figs, 25-27- Cnridina skamhip'dinit. anterior portion of cnr.ip.;-.^ axid aflieJ'iOf appendflges at (25) 
g allotype and (26) small 3 from Muari 27, isl didipcd r o from Muar. 

Two 0 vigorous 3 f 23'7 mm. and 22" mm, long, one nonovigerous £ IT3 mm. 
long, and two g &, 11-0 and 13-S mm. Song from a brackish ditch crossing the Muar- 
Batu Fahat Road about 4 miles S. of Muar; 29,9.55; collector, D, S, Johnson. 

Diagnosis: A Caridhut of lbs C. laevis grou[3 with the epipodial apparatus com¬ 
pletely developed. The sexes differ considerably in details of limb and segment propor¬ 
tions. The rostrum is shorter than the inteunular peduncle. The aulenmiles are long, 
from ‘61 to -75 of the carapace length in females, and from ‘83 to ‘98 in males. The 


* This species is named in honour oE Dr. S. Tb-imbipillai of Malacca, and in appreciation fer 
his hosoiiality and nssistance during my visits iu Matacea, 


Bl-LI*. RAtFLfei 
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THE FRESHWATER CRUSTACEA OF MALAYA: PART I 
6th abdominal segment is of moderate length from -J 7 m si ~r 

tile females, and 5S to -63 in males. The dactvlus of the sth ^ ™ pa ? length in 
■25 and -40 of (he length of the nr-nH ' ' - ■ ' 1S " h P^reiopod vanes between 
due tv I ns of the. ih ™ ^ j I prflpodt151 2nc1 lts CD *ik bears about SO spines The 
St " [he JaSt I00th mUCh *■* «“ < Thc ? urqpodial 

TSntS 0 it 1 r;: r t f cr “■ T i ,c “ is si ™« ■«*> *■ 

(figure 26)1 b r~rL^ J - * e “ d ° f U,C fct i° int * tW» P^nclc 
2nd joint (figure 25 ) The J ° mtl ^ aUam ^ distal margin of die 

cu. r“jz t “ u ^vnT :■ r\: ratM **# f °« ** «•«*, 

. light uptnrruhg at the (,, (fignre Jii). but one 5maH ^ fmm Mu ^ 
(figure 2Sj the whole rostrum i 5 markedly defaed. The rostral formula J^ 21 ™’ h 
in the Jar^r t0 UlC orblL rh£ number of rostral teeth is greatest 

t, raUKr ^ Mc!wated - infra-orbital angle ls fccbfy 

JKS; vzzxrr *? spinc (fisuro 25) - i!ic p^“- 

spin. nyht "“S' 8 - and scilr “>y rounded; but it docs not bear a 

», 2 r.srset 

s»:“SH; ffS.: - - 

nular segment equals or slightly exceeds l/3rd of the length of U.e secondment 1 '" 

_ VCnttaI comer of the basal segment of the 2nd antenna is prolonged imo- 

along spmt&tm projection. The spine of the antennal scale just ovl-rcaXs the 
PKlmiUs. of the 1st antennae; and is itself considerably nvcr-reachcd by the scale proper 

SKt* - nd anten,la iS *** *“ «» *« 4»«* of the peduncle 

7 1 * 3rd ” axmipcdc5 duscl J r rC5cmbl ' : thwo of C. mutant. Tile number of spines 

bidi^dnaT, T- meat Wid! increasing s « 8 ° f tilc dividual. In the smaller 

individuals it is 6 increasing to about 10 in die largest individuals. 

The carpus of ihe 1st chellped is moderately slender, being from 2-2 to 3-0 times 

as long as broad. Dually it is distinctly excavated both Internally and externally but 

^ 1S ratb£f *H How 21 >■ ^ ^hda is about l/3rd longer than the 

\ f l °,l a ?“ “ J ° n " 35 bw ' Kl The fin ^ Cr5 are sliEtilly longer than 

mop^ditt 0m “ 35 bn£> “ ThC isc]li0podite is al *™t a!i lon E « the 

in the 2nd chelipcds (figure 28} the carpus is very long and slender being some 
if iJJ3 ^ :iS long 113 bro:id - T1)e chc]a '5 only about -82 to -S6 of the length of die carpus 
The me™ is distinctly shorter titan the carpus. It bears a strong spine near its distal 
Ntntial comer. The ischium is nearly n% long ag the mcrus. 


Mtn. 2 C h 1961. 
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n. S JOHNSON 


As compared with the carapace the 3rd pereiopods arc slightly in the male 

than they arc in the female, though the measurements for the (wa sexes overlap. These 
pereiopods are also distinctly stouter m the male, !n the female the menu is about 0-5 
times as long ns broad whilst it is only about 5-4 times as long as hrnatl in the largest 
male (figures 31 .md 32). tat the female [lie propodus varies from 3d to 4tl ot' lhe 

carapace length, whilst in the male it varies from 4? <o -52, I he ratio iJ ,p3 differs in 

pr 

the Lwo series oF specimens. In the Suxigei Hu tat series Lius rat to is about 1/4 hi the 
females hut only 1/5 or slightly less in the males. In I lie M uar. series the same ratio 
varies from just under I,/5th to fust over I 4 in the females, and from 1/4 to 3/H) in 
the males. In general the dactyl i can be described ns of moderate length, "he dactyl! of 
Lhe two sexes differ in shape (figures 20 and 30 \ these differences paralleling those 
found in C. denticuktm. In the female the Unciylus ts rather slender and tapering. The 
last ventral spine is much larger than (he rest; but it is less broad at its base than the 
terminal daw. The remaining spines increase regularly in length djstuliy. In the male the 
dactylus is broader and does not taper. The most distal spine is verv large and con¬ 
siderably larger than the terminal daw. This feature Is very rare in Lhe family Alvidae 
and apparently unique in the genus Caridina. The two next most distal spinex ore also 
huge and .stout, though much less so than the most distal spine. The remaining spines 
are small and slender. 



pigs. 2 B-j 5 . CariiHfin ihumhipiUuu. 2 B, 2 end chclipcd of & type; daclytus oE 3ret pcrctnpod of (25) 
.3 LV]ii and i ' .illoiypc; meres luiJ carpus of -VlE perctopad oi (3E'i 9 

allotype and (32) typed 73. base of uropod, g allotype; endopodhe of (34) 
l.M pi coped a art (3?) 2 nd pleopod of - lypc- 


itta.L. Raffi.cs 


rHE FRHSHWATER CRUSTACEA OR MALAYA: 


PART E 


The 5lh perciopod is considerably longer than the 3rd. Ii is longer in the male than 

in the female, when compared with the carapace length. In Mil- female the ratio P - P - 

is -50 to -61 whilst in the malc it is -64 to 68. In the specimens from Sungei Putatd.e 
dacty us is about 1/4 the length of Hie propodus; hut in Hie specimens from Muar the 

''I" J 'V™. Irom 1/3rli 10 2/5ths of the length of the propodus. The number of 

spines in Lite dactylur comb is very large (about 70 to 85), and higher than in any other 

■ ! “ 111 1,10 S CT1,S w, ‘h t lie exception of C. laevis Heller. As a consequence these 

5 P in £5 are very fine and closely set, ^ 

Hie epimcntfls cl abdominal segments 4 and 5 arc rounded posteriorly The lateral 
process of the 6tTi abdominal segment is mucronatc. This segment is moderately lone 
When compared wiUi Hie carapace it is distinctly longer in the male than it i. in the 
km ale (see diagnosis }, Oiere is a well-developed pre-anaj keel. 

The uropttfe arc longer than the telsmi, :md the exopod is longer than the endowed, 
.e ur.p'k), 1 angle is acute, with its dorsal margin concave and its ventral margin 
markedly sinuous (figure 33). In all save die smallest male die number or uropodial 
spines is high (16 Ed 19). 1 

Tile Lcisol l hears 3 or 4 pairs o f dorsal spines in addition to the terminal spines. Tn 
ainsr of lLc specimens there .ire 6 terminal seme which .ire ,]l long and sub-equal, the 
outermost setae heme slightly longer than die rest. The largest male from Muar has 
.■ crminal setae: and die two largest females from that locality have a and 9 such 

s , c ^specuvefy. fn these individuals die exLru setae are medianly placed and distinctly 
■shorter ana more slender lhan j he rest. 

I he e n do pod] tc at die 1st ptenpod of the male (figure 34) is broadly trapezoidal, 
.■nd bears setae all along its five margins, flicre is no terminal prolongation. I he 
appendt.* rmxrtitimi ot the 2nd pleupod is large, oval and setose (figure 35). It is 
about half die length of the main branch of the endopodite, and about 2f times ns lone 
as the tippcfitUx inter nil. 


The eggs are small (-39 X 26 mm.}. 

In the above description I have followed the standard practice of usin:: the carapace 
length as base line h.j com para live measurements, hi discus sing Asytr .v/hmV/fw ipage 145) 
l dialI show that tliis measurement may not be u saili; Factory basis for comparison in 
that species. J have nut suhkicni material of C. ihmnhipiUtiti to test the adequacy of 
■-"irnpaee length as reference dadmi in die present species. Nevertheless I lie consistency 
with which very diverse structures appear to lie comparatively longer in die male than 
they Eire in die female, when carapace length is used ;is comparison base, raises strong 
doubts ns In its validity for Lius purpose. Unfortunately the only, readily available, 
,:l[emal[Vc basis for comparison, the overall length, cannot easily be measured accurately 
m the present species. Thus carapace length must be retained as the standard lor prac¬ 
tical purposes, though from a theoretical standpoint overall length would be a prefer¬ 
able basis for comparisons. 


Discussion; This species belongs to the group of forms centering around C laevis 
I Idler; but l cannot identify it with any previously described species. It is also note¬ 
worthy that C. tiuiinbipillaii shows some resemblance to C. liertticulata dc Brian; 
Uc Man (1908, p. 227) considered that C. dcnlkidata and C. lui’vis’ were ven closely 
allied: but Bouvicr does not accept this view and treats C den lieu fata as a dose ally q{ 


MUs, 26, 1961. 
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C. btibauhi. Ir is liras of interest that C. thwnbipMaii whilst dearly a member of the 
omi " l0ll l ) Llocr ' resemble C. dentfeukua in several rather strikin', leuturc, The 
pronoii„ccc[ sexual dimorphism is particularly noteworthy. This is somewhat unusual in 

C dmtaitm f ° ° W> !,Imc,S ' itIcn, ' c!l1 C. rhomb,pillci, as it doe* in 

N^nhclw these two specie., differ in many in,porta.it feature, includuig: 
“ L e, 'f" of lhc " n ; cnnuhlr peduncle and Ml, abdominal segment; hath of which are 
he d o ! ' L° rI ?u ,,1 f' <!c '"‘ cut ‘“ a Aan il,e y are in C. tlwmhipilhtii; the number of teeth in 
* " T d3 j ly US , ot , P erci °P° d 5 (“"If 50 » in C. Jauiadan,)■ and the nature 
° 1 I£Li3l P jc ^pads t which arc very unusual in C clenticitlaiti. 

In general features C. tltaiiibipiitaii cornea much closer to C. Ittttvis (idler That 
species rs distinguished at once by the degree of cpipodjtc reduction. The 6th abdominal 

a l&S3i 

3C£mem ,s lu,, B cr 111 C. laeva ( -- = -67); the spines on the comb of the dactytus of 

peretopod 5 (1)0-100) tire even more numerous; and the uropodials are fewer in 
number (<j to |3). 

Ol die uther species in the C taevti group. C. thambipitlaji is most closely allied 
to U irtcrtant Roux, to which species ft runs down in BouvjerT key, C, merfoni, which 
j* known Croni the Kei Islands, is one of a. small group of apparently related species, 
me u mg I ttmoremis dc Man and C. vUfcmh Borriduille, which have a restricted 
1"^“, r “ jslr jbnlinn. In my opinio n C. ttiambipfflaii is a la niter member of I his group. 
Whi sC C ,/8Ufl ^' !Ia " ltin - st dnsc]y resembles C. nturttmi, in some features It inure 
nearly approaches C. timoremk or C. vitimw, whilst in other features it differ, fmm 
all Ihrec of these species. 

The rostrum agrees essenliatly with that of C, mertoni but has somewhat fewer 

17_27 

iceJb on the average iC. mertow has i The carapace form, and especially the 


Term of the orbit, is almost identical in the two species, Bouvier only gives the length 
of the nnlennulur peduncle lor males ot ( . incruwi; this agrees with dial which I have 
ftnirid in the same sex in C. iluntibipilUtii. in C. iinwihifritlui! rhe lirsi segment of the 
antennular peduncle js relatively slight 1} shorter lhan il is in C mertont where ii is 1-5 
times as long as the 2nd segment. 

In C, thambipillnii Ihc carpus of the 1st chdiped is distinctly more slender than 
ihru of ( . incnoni {2-3 to 2 X Limes ns long as broad as compared with twice as long as 
broad), agreeing in this respect iv.itli C. vUi'emix, The general form of this carpus is 
also very similar to that of C. viiieusis. in C, murtoni die ischium of this appendage is 
jjLuca shorter Jian tEie mcrus ( whereas jri C, ifuwibipitiaii ibese two segments arc almost 
equal in length. 


The 2nd chclipeds of C. ifutnihipifftiti agree well wtili those of C. merton:; but again 
the ischium is nearly as long as the menus, not much shorter than this segment. 

It is somewhat dEHicull to compare the 3rd pndopods of my species wilh those of 
C, tneritmi and its allies owing to inadequacies in the descriptions of these species. 
C, vitiewis is only known from a single damaged specimen, Bouvier’s account of C. 
timoremis is based on the female only; whilst he only examined die male of C. mertoni. 
Whilst neither dc Man (for C. timarenxis) nor Roux [for C. mertoni) mention die 
occurrence of sexual dimorphism in this appendage, it is nevertheless possible ihnl such 
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THE r r usti w ater C*ustaca or malav A; vakt , 

‘“rf CX!S,S ' In Ihe l ** bof [ilL ; c. '„ ambi 4 aS „ [o bc ^ 

■"f te ^ c 25> and c. ( ^:: m T 

nude); but it is distinctly doscr to c ,,. , r , rt T . . c “ m 1C 

propudus C mdcs ai>rce Jjn/r ” .! riJUL;i '^ nf due Ivins nmJ 

lifurcs (? for both sexes); hut rite funnies h :iltiLt!ii E| s also wjUi Roux’s 

; n **—v** c 

.. . -**** “7 ^^ 

longer f d n5 - . 9 , tn , n . , „ ' ^ m is -rdlmvcly much 

■ , r P5 - 25 .0 ,0, than in C. ***** d. p5 ._ Sl| I0 , 20) . Jn t) , is fcawrc 

'»** * ■* comb «,„ , te ducfvty « „ f , f ~ ^ C * ' W «» ,to ' “» 

■ T C30 to 35) or C. (45) ' ™ numcrt,us ,hiin 111 cither 

^'iwiins an obvious ^rr or ^ll^u^Tn' ^v.w nUm ? er of utopwii;l1 *B““* in C. mertom 
Btavfer does stllte . however S£?*"? 1 co , , T rison *“> *&»* * impossible. 

.. those of c. Tta LIT ^ “ f C " ,m ™ ;Ire ««« mane™, 

Nl )' species Ilian are ciiher C - 3 ^ ■ "’‘•noni would appear lo bc closer to 

nrnpodials). (,! u ™P<*>>‘>k> or C. r hnoremit (only 9 

'■ivks tlie attenuated d^a! I portion P rouHd J ii 1 0 r l, ' l: rl- C tlw ' nhilli,!aii completely 

•«*** ttSS- 2 " is in «wfe 

< ^: r zfc. filL c )n h z b Ji ,i v \ c[u,[c fci in fu ™*-»-f 

■nti lias the dorsal margin convex In C , 'I’^ c,es lh,s onclo n> scarcely pointed, 

c ' itmuthipittaii; hut h hay n shun ■ ^ Lira P otliy l angle is closer to that of 

■■c.jCuj-l', as also In til ^number of ° US C0JKave dorsa] indeed iu this 

i tilaiii more doscly than i L doon fh^ P ° T C - resembles C. dunri- 

in the tot SS^Z^TT^ C - T"'"^ 

‘’■it it should be readily clistinEtuivhihi^'r ***** T, n, ° i ' t c ; lo ^ L - v approaches C- mertoni; 

. upirs of the 1st chelined* (h] th-T L 1 ^ SPlL ' jllh ^- Vl c]lc niore slender 
Tines of the 5lh ? '/ Nil. Jou^r dactyl, and much more numerous Jnctvlar 

form ^ d5 ^ uropodEal angle; and (."the 

c. niay’bjfo rt x h ,rrr c :^ ,nc p w, f c ^»w»h« w , 

mem pi , £1 PCl , M ' , r ous? hlEL lJ)C > 11 re worthy ut note in view trf Kubo’s 

•nsiCo“/ ta T £enUS Min ° /0r C 'P— whfcb Itc 


V[rs. 2 ft, 1561 , 



Cundma webcri de Man vur, suiiiiifrcnsis de Man (Figures 36 and 37 1 . 

Synonymy: CuriJmc jyfari v,r tic Man, 3R92, 375, pi. xx ij f ii P . 23j Border. 

19^5, 2J7, fig. 5 i l; Wuhcreck, iy37b. 311 ^rxcl 3L4 (distribution). 

Material examined: One non-ovigetous p, ubcml 14 mm. long, from a small, dear 
sccikE^nam, weedy ditch, with much Biyxa about 4 miles from Bam Pnliat on the 
™ n £ I>Cll £ ^oad, Jshore; 2K.9.55; collector, D. S. Johnson 




Figs. 36, 37. Curidiiia when var. SHrtiaire/isix; 38. 3y. Atytt i-pinipts. 36, rnslrtinv. 37, dnctjrlus of 
3rd perciopod; 3K, mate frnni Tali an River, abuUJ EliiiuraJ si^c; SV, fJiHl.il portions of 
3rd pcrciopod iff four individuate, drawings cviIlilliJ [o stunt!an) overall length of 
individuals, a fisurc fpr which aceompiiniwi cacti drawing 


Systematic note.?: This specimen is a perfectly typical example of she variety. This 
variety cannot be confused wiih any other Malayan species. The rostrum (figure 36) is 
atone sufficiently characteristic for identification. This is also the only species so far 
known from Malaya in which the outermost setae of the posterior margin of the telson 
are shorter than the more internal setae. 

Distribution: C. i vehcri has ati extensive distribution from Arabia and the Comoro 
Islands to New Guinea, Over the whole western and northern portion of its range as 
far cast and south as Engine and Sumatra it is represented by forms which have been 
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assigned to ihe vurieLy yiiustilreiixiy. It is possible that Lhe forma occurring in Arabia, 
Inciia and die Comoros wilt subsequently be regarded as represent Eng distinct varieties. 
C. n -chcri var. susuatrcnxLK has not previously been recorded from (he Malay lYmnsnln 
but its occurence (here was to be expected. * 

Alyn spun pcs Newport (Figures 3S to 42 1 . 

Synonymy: Asya spinipex Newport, t(M7, IV.); Mlers, JBJM, 42, pi i.Y ties. 5 x fi; Boimer, 
LJ2.Y 304 fjwtirni: Roux. 1925, 145-154, £ E92S, 2£)S, 

■ pty.. mohtccvnxh tie Hi urn, 1850, 18(5, pi. 0; Router, 1925. 299, fig, 672; r iwari. 
195 L. 208; cic. 

Asya iiritwtu A. Mi[nc-lidw?LrJ5, iE64, 149, p! 3, fig. 3, LuiiuJicsL^r, 190!, 559. 
Atya gustavi Orlmana, 4(, 1, pi, rigs, a. b, & c, 

Asya dentirastris ThaJJwiL/,, 1391, 26, fig. 7. 

2 Omnannu: sp. Bianco, 1935, 36, pi. 3, figa. 33—10. 

Sp^fnenn One non-ovigerous 9 , length 40-6 mm. t Hubbaek’s Camp, 

Kira lit Kenyam ECcchil, Pahang. 24.S.54; col lector, .1 R. Kendricks on. 

Three ■ .? , length 54-6 to 64-5 mm., three non-ovjgerous '*• . length 60-3 to 65-3 
mm,, rind ten ovigenous 9 : . length 45 0 to 67 i mm.. Tahan River near Kuala Tahan; 
1955; collector, R r D. Pu reborn 

f wo 5 J , 49-7 and S3 -9 mm. long, one non-ovjgcrous Y 74'2 mm. long, and four 
ovigerous : v, 604 to 76-6 mm. long, from the River Tahan about 2 miles upstream 
from Kuala Tahan; March 1956; collector, £, R. Alfred- 

One ■' , 15-y mm„ from torrent stretch of large stream (about 3 to 5 yards wide), 
tributary of Johor e River, about 74 miles Liast of Kota Tinggi. J oho re, on Mersing 
Road; 22.2.57; collectors, E, R, Alfred and D. 5, Johnson. 

Genera! Systematic Notes: A. sphiipr:-: {figure 3S ) is one oJ Lhe more special ized 
members of its genus and cannol easily be confuted with any other prawn, The species! 
rs adequately described by Bouvicr. The extremely pronounced lateral angles of the 
Tlson, and the great reduction of the lateral spines of die leEsort, distinguish this species 
from its congeners. Trie form and armature of the rostrum and die anterior carapace 
margin are also characteristic. In the held the characteristic body form, and the striking, 
though variable, colour pattern of pale and dark longitudinal stripes serve to identify 
litis prawn at a glance. 

The rostrum of my specimens dlifers slighlly from OouvieTs description. The 
central teeth are much less prominent than they are in Bauviers ligurc, and the cxcava- 
I ions at the sides of Ehe rostral carirla are tolerably well marked. The rostrum is some¬ 
what variable in length (from about I/5 th to about 4/5 Elis of the post-orbital carapace 
length). This variation docs not appear to be correlated with sex or size. 

In its general form and structure .1, jcpmipes is well adapted for life in torrent 
streams. The body is compact, robust, and semi-stream lined. The legs arc short and 
stout they arc normally held tucked under the body nnd their dactyl i arc furnished with 
powerful daws, I he deep abdominal upimerj, together with ibe plcopods, completely 
enclose the brood-chamber, The short telson can also be regarded as a torrent stream 
adaptation. 

The deepest portion of the body is the 3rd abdominal segment, its deni It varies be- 
I ween -IS and '22 of the overall length in the remain; and between T7 mid -18 of ihe 
overall length in the male. In full-grown females this is also the thickest region of Ihe 
body, but in younger females the thickest region lies further forward, and in males it 
lies in the poslcrior third of the carapace region, fhc thickness is always noticeably less 
titan tile depth, varying between 14 and -IS of the enrupace length. 


Mus. 26, 1961. 
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M; ^ ll ™ ^ r^£iSSs 

-, us i ni, 1l [5on 1 4>r somewhat longer Ukih [his 

^;r™ {£■*?* r i,h *? e 5yn ‘' nyn : y . i, [ "f m **m&e 
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In LIil l Car idea it usual to take the length of the cei iti p;j l _ l: as the datum in express¬ 
ing proportions. This lengdi is preferred io the uveiuEl lengib since it is easier in measure 
[■L accurmcEy, The use of tills length can only be justified if will] increasing size its length 
relative to the overall length remains constant. In my investigations ji has become clear 
that this assumption is invalid for Alya apinipcs (figure 4U), It Is true that if attention 
is con lined io individuals which exceed ?0 mm. in overall lenglli the carapace shows no 
significant change in idative length with increasing si/e. In such individuals die carapace 
length varies slightly around a mean of '2S of the total length, fit is relation no longer 
holds for individuals of less than 50 mm, overall length. In these individuals the relative 
length of the carapace appears to be more variable, and the available evidence indicates 
ibaL there is progressive increase in the relative length of the carapace in individuals be¬ 
tween 40 and a0 mm. in overall length. Interpolation fron; the graph suggests that tit 40 
min. overall length the main carapace length would only average about -24 of the overall 
length. Thus 1 have been compelled to use overall length as reference datum 



Fie. 41, Alva spimpes. Graph shewing the l'cEjlilcui between Say, luiylli of me ok of Jrd pereiopod 
and Joy, overall liiiiyLli m indfviduids from the Tcmbclinj^ River System. 
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]t is well-known that in A. spinipex the 3rd perciopods ure distinctly 
lLil- succeeding pairs. It is also well-known ihut this feature is particular]) 1 
In old males. These facts surest that* in respect to this feature/rhe mates 
nllonietry, II is id interest to try and determine whether anv such allometry 
die females; anu whether or no there is any similar aUometry in respect to 
this appcndagO. The changes in form and relative size of this appendaac 
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results uf this investigation c*rc shown in the graphs {figures 41 and 42) and 
I arid 2. 
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Jn respect of meres length there is no significant allomctry shown by Females of 
nvcrall length 50 nun, or more. The measurements indicate that females of less than 
->1 jum’. overall length may show negative alinmetiy For this feature: hut there are in- 
suflieicnt small individuals in my collections to establish this with certainty. Tn contrast 
WILL the females, the males show a marked and significant increase in relative length of 
the merus with increasing si*e. The relation between overall length (x) and meres 

Jengih Fyj in the male can he expressed by the equation log, i _ log. a -j- b loti. X, 

where a - -QI3 and b = 1-70 + -33. The graph for She mates intersects that for [he 
females at a point corresponding to an overall length of 45 nmi. 

The positive a Home try shown by the breadth of the merus when it is compared 
with overall length is more marked than that shown by the length of die merus. Even in 
ilie females there is a slight but significant positive allunictry, which can he expressed 
by the above elation where a - QU 9 and b ■= I 32 ± 45. Jn the males there is a 
very marked positive allomctry with a -Of) 15 and b — 1J-.S5 + -3 L The ttillcrcnce 
between this value for b and that obtained in respect of lucres length is highly significant. 
The regressions of iog. merus breadth on log. overall length for males mid Females inter- 
scct lU a point corresponding Jo an overall length of approximately 43-d mm, Jn view 
ot die uncertainties involved this value can be considered substantially the same as the 
length of 4;' rmn. obtained for the intersection of the regressions for log. merus length 
on log. overall length. 

Une consequence ot the higher degree of a Home try shown by merus breadth com¬ 
pared with merits length is that the merus becomes progressively stouter with incrcusimi 
overall length (figure 39}, 

In Decapod Crustacea the intersection points for such regressions ns these corres¬ 
pond with the age at which sexual maturity is attained. This indicates that, in Malaya, 
A. spinipes becomes sexually mature nt a overall length of just under 45 mm. Gen era 1 
observations tend io confirm this conclusion. Thus in my collections, the smallest mn!e 
(ol^4G7 mm.) has fully developed sexual pleoporis; hut the smallest ovlgerous female 
is 45 0 mm. long, she smaller females being ntm-nvigerous. Records in the literature also 
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agree with this conclusion. Lancaster f lyui ) docs refer ta individuals oF 47 to 57 aim, 
taken at B climbing as being young; hut he does not elaborate this statement, and it is 
probably that lie was merely contrasting them with tfie very large male of SI rum. over- 
all length which he obtained from the Sclann. Riven Tiic only warn I in the literature 
which seriously eonHicls with the view that sexual in iturity is attained at .1 length nF 
approximately 45 mm. is dc Mans record ( jsdt! Uisuvlcr l l J25) ol an n vigorous Female 
ol only 23 mm. overall length. This length is so very small that it is almost certain ihnE 
sonre error is involved; unless indeed dc Man's specimen belonged to an otherwise un¬ 
known dwarf race. This point car only I e fully settled by a reexamination ol tie Man's 
specimen; hui it clearly bus no relevance to the question oT the normal sl/c at which 
sexual maturity is attained. 

Distribution: Afya jtpiiiipes has a wide range in the centra] Indo-Pneifie region. It is 
known from southern Japan; front sou I hern Judin; in sea He red localities throughout tire 
Indo-Australian Archipelago, including New Guinea, and from New Caledonia and 
southern Polynesia (Rouvicr, 11125; Roux, 1925 & 11)28; Tjwari. I 95 I: and LUmond- 
son T 1935). litis is ihc only species at the genus Asya which occurs on the Asiatic 
mainland I here it is confined to the two humid, sou them most peninsulas. It is not easy 
to understand why ibe species fs restricted in this way; but the restriction agrees with 
the general distribution of the genus, which, although pan-tropical, is represented only 
on islands and in ihose portions oF the continental masses which Imvc a very humid and 
equable climate.. 

in Malaya .-!. spinipes was recorded by Lanchcster From the Selama River in 
NAY. Perak, and also tram Rdimbmg, I have nol been able to trace the latter locality. 
The area of the Sdama River is comparable topograph iciilly with the Upper Tern be ling 
tii'ca from which most of my specimens have been obtained, The rivers in which die 
species occurs arc marc or less torrential rivers flowing through moderately low-lying 
forest country fa few hundred tcet above sen-level ) surrounded by mountains, which in 
ihc Tcmbeling area rise to over 7,U00 feet. The Johorc locality, which is probably 
marginal far the species, shows similar features in a less exagermted form. 

A. .\'pinifH\\ is an abundant and well-known species in I lie I'embding area, and is 
collected for food by some of the local inhabitants. It is normally found clinging to the 
underside of underwater lock projections in the most torrential portions nf the rivers, 
often in the full force of the current. In parallel with many torrenlicolous LRh found in 
such habitats it is apparently absent front the torrent streams of the high mountain 
country. 
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